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Summary
We evaluatedtheeffectsof supplemental control;NC)andforagepluseitherstarch;glucose
carbohydratesourceson theutilizationof low- (suppliedascommercialdextrose);or digestible
qualityforagein continuous“artificialrumen” fiber (FIBER; suppliedas alkalinehydrogen
culture.Providingreadilydigestiblecarbohydratesperoxide-treatedoathulls).Inexperiment2,nine
(starch,glucose,andfiber)didnotimprovetotal dual-flowcontinuous-cultureflaskswereusedfor
dietdigestion.In fact,starchandglucosede- threeperiodsin a randomizedcompleteblock
pressedfiberdigestion.Responsetoothersimple design. Theninedietarytreatmentswereforage
sugarswasvariable. only(NC),andforagepluspentoses(arabinoseand
(KeyWords:Digestion,Carbohydrate,Forage, or disaccharides(lactose,maltose,andsucrose).
ContinuousCulture.) Thesameprairiehay(5.4%CPand65.7%NDF)
Introduction
Feedingsupplementswithalargeamountof fermenters(554mL)weredesignedtosimulate
carbohydrate(CHO)canhavedifferenteffectson ruminal fermentationandwereeachfed16 g
forageutilization,dependingonthesourceused. DM/daywitha forage-to-CHOratioof 4:1(g
Supplementalstarchhasdecreasedutilizationof DM/g DM). Thefermenterscontainedruminal
low-qualityforages,whereasnonstarchCHO microorganismsharvestedfrom a ruminally
sourcessuchasfiberandglucosehavehadboth cannulatedsteermaintainedon a low-quality,
positiveandnegativeffects.Similaresultswere prairie-haydiet.Theywereheldatrumentempera-
observedin recentresearchconductedatKSU, ture, andpH wasmaintainedwithinlevelsthat
althoughtheimpactofCHOsourcetendedtobe allowedforcontinuousgrowthanddigestionbythe
dependenton the amountof supplemental microorganisms.A constantamountofnitrogen
degradableintakeproteinprovided.Thepresent (urea)wasinfusedintoeachflaskeachdayaspart
studywasdesignedtoprovideadditionalinsight ofthebuffersolution.
intothespecificeffectsofvariousCHOsourceson
digestionandfermentationcharacteristicsoflow-
qualitytallgrass-prairiehay.
ExperimentalProcedures
Inexperiment1,eightdual-flowcontin-uous- gentfiber(NDF)digestioncomparedtoNC and
culture flaskswereusedfor twoperiodsin a FIBER. Partof thereasonwhysupplemental
randomizedcompleteblockdesign. The four
dietarytreatmentswereforageonly (negative
xylose);hexoses(glucose,fructose,andgalactose);
wasusedinbothexperiments.Theexperimental
periodsconsistedof 5 daysof adaptationand3
days of sampling. The continuous-culture
ResultsandDiscussion
The sourceof supplementalCHO did not
affect(P$.49)eitherapparentor trueorganic
materdigestion(Table1). However,starchand
dextroset nded(P#.11)todecreaseneutraldeter-
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FIBER maynothaveaffectedNDFdigestionwas comparedtoNC. Mostoftheremainingsupple-
thathetreatedoathullswereverydigestiblefiber mentalsugarsresultedindigestibilitiesintermediate
sources.All supplementalCHOsourcesdecreased betweenthosefor NC andsucrose.Theonly
(P#.10)flaskpH below6.2,whichmayhave exceptionswerearabinoseandlactose,which
depressedforagedigestion(Table2). Including providedvalueslowerthansucrose.No differ-
starchanddextrosebothincreased(P#.08)total ences(P$.10)occurredinNDFdigestionbetween
VFA concentrationa ddecreased(P#.10)the thepentosesoramongthedisaccharides.How-
molar proportionof acetate,indicativeof the ever, within the hexoses,glucosedecreased
fermentationf ahighlyavailableCHO.Propio- (P#.10)NDFdigestioncomparedtoNC,whereas
nate,acetate:propionateratio,andbutyratewere galactoseandfructosedidnot.Twooftheeight
unaffected(P$.10)bysupplementalCHO. The supplementalsugarsdecreased(P#.10)flaskpH
quantityofammoniadetectedintheruminalfluid (Table4)andfourincreasedtotalVFA concentra-
waslessthanthatforNCwhenstarchwassupple- tioncomparedwithNC. Also,allsupplemental
mentedandwasintermediateandsimilartothatfor sugars,exceptthepentoses,decreasedacetateand
NCwiththedextroseandfibertreatments. increasedbutyrateproportionscomparedwithNC.
In experiment2(Table2),dietdigestionwas theirefectsonforageutilization.Clarifyingthose
greater(P#.10)whensucrosewassupplemented differencesi necessaryto effectivelyplantheir
It is apparentthatsupplementalsugarsdifferin
incorporationi tosupplementationprograms.
Table1. Effectsof CarbohydrateSourceonOM andNDF Digestionin Continuous-Culture
Fermenters
Digestion,%
Item Control Dextrose Starch Fiber SEM
ApparentOM 68.8 67.0 66.6 70.2 3.30c
TrueOM 74.7 72.6 73.2 75.8 3.18
NDF 72.4 64.0 64.0 73.7 3.38d ab a a b
Means in a row with uncommon superscripts differ (P # .10).a,b
OM =organicmatter.c
NDF=neutraldetergentfiber.d
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Table2. EffectofCarbohydrateSourceonpH,TotalVFA Concentrations,andVFA Propor-
tionsinContinuous-CultureFermenters
Carbohydrate
Item Control Dextrose Starch Fiber SEM
pH 6.55 5.91 5.94 6.02 .11b a a a
AmmoniaN,mM 17.6 14.4 10.2 13.8 1.81b ab a ab
TotalVFA, mM 28.3 36.5 34.7 33.9 1.76a b b ab
-------------------------mol/100mol----------------------
Acetate 64.3 51.0 51.5 59.3 3.85b a a ab
Propionate 21.0 21.2 23.8 22.9 3.70
Acetate:Propionate 3.15 2.53 2.43 2.77 .51
Butyrate 13.7 23.5 22.4 16.7 4.24
Meansinarowwithuncommonsuperscriptsdiffer(P# .10).a,b
Table3. EffectsofSugarSourceonOM andNDF DigestioninContinuous-Culture
Fermenters
Digestion,%
Treatment ApparentOM TrueOM NDFd e
Control 71.4 76.1 70.6a c
Arabinose 72.0 76.7 67.0a abc
Xylose 71.7 78.7 63.4ab ab
Fructose 72.7 79.4 69.2ab abc
Galactose 74.8 79.6 71.4ab c
Glucose 71.9 78.6 62.8ab a
Lactose 73.6 77.2 65.7a abc
Maltose 73.2 79.2 68.4ab abc
Sucrose 74.7 82.7 66.0b abc
SEM 2.53 1.77 2.90
Meansinacolumnwithuncommonsuperscriptsdiffer(P# .10).a,b,c
OM =organicmatter.d
NDF=neutraldetergentfiber.e
Table4. Effectof SugarSourceonpH, TotalVFA Concentrations,andVFA Proportionsin
ContinuousCultureFermenters
Treatment pH mM VFA, mM AcetatePropionate PropionateButyrate
NH -N, Total Acetate:3
- - - - - - - - - - - mol/100mol- - - - - - - - - -
Control 6.88 10.6 35.7 68.5 17.2 4.15 12.8b b a d a b a
Arabinose 6.04 73. 53.5 63.3 19.8 3.21 15.5a a b cd ab ab a
Xylose 6.09 6.6 51.5 57.4 21.4 2.74 17.1a a b bc b a a
Fructose 6.22 7.4 47.7 48.4 17.0 2.99 32.1a a b a a a cd
Galactose 6.28 7.4 46.9 55.2 19.0 2.99 24.6a a b abc ab a b
Glucose 6.51 8.3 43.2 52.9 16.9 3.32 29.1ab a ab ab a ab bc
Lactose 6.33 7.5 45.8 48.0 16.8 3.04 30.4a a ab a a a cd
Maltose 6.37 8.1 45.0 50.7 18.5 2.88 29.1ab a ab ab ab a bc
Sucrose 6.20 6.9 45.9 47.1 16.6 3.05 34.6a a ab a a a d
SEM .21 .87 4.53 3.33 1.69 .43 2.17
Meansinacolumnwithuncommonsuperscriptsdiffer(P # .10).a,b,c,d
